Combination of rapamycin and garlic-derived S-allylmercaptocysteine induces colon cancer cell apoptosis and suppresses tumor growth in xenograft nude mice through autophagy/p62/Nrf2 pathway.
The natural plant-derived product S-allylmercapto-cysteine (SAMC) has been studied in cancer therapy as a single and combination chemotherapeutic agent. The present study was employed to verify the combination use of SAMC and rapamycin that is the mTOR inhibitor with anticancer ability but has limited efficacy due to drug resistance, and to explore the underlying mechanisms. We combined rapamycin and SAMC for colorectal cancer treatment in the HCT‑116 cancer cells and a xenograft murine model. The in vivo study was established by xenografting HCT‑116 cells in BALB/c nude mice. It was found that the combination therapy had enhanced tumor-suppressing ability with the upregulation of the Bax/Bcl-2 ratio as a consequence of activated apoptosis, inhibition of autophagic activity and prevention of Akt phosphorylation. The rapamycin and SAMC combination activated antioxidant transcription expressions of Nrf2 and downstream gene NQO1. Concomitantly, autophagosome cargo p62 was downregulated, indicating that the p62 played a negative-regulatory role between Nrf2 and autophagy. Our results show that the combination of SAMC and rapamycin enhanced the anticancer ability, which could be used for the treatment of colorectal cancer. The underling mechanism of autophagy/p62/Nrf2 pathway discovered may provide a new direction for drug development, especially for traditional Chinese medicines.